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NOTICE

This report was prepared as an account of Government sponsored
work. Neither the United States, nor the National Aeronautics
and Space Administration (NASA), nor any person acting on
behalf of NASA:

A.) Makes any warranty or representation, expressed or
implied, with resp-'-t to the accurnacy, cnompletrness,
or usefulness of the information contained in this
report, or that the use of any information, apparatus,
method, or process disclosed in this report may not
infringe privately owned rights; or

B.) Assumes any liabilities with respect to the use of,
or 'or damages reeultina from the use ef any i;f,,-
minln, apparatus, methrd or process fi-clos' in

this report.

As used above. "person acting on behalf of NASA* includes
any employee or contractor of NASA, or employee of such con-
tractor, to the extent that such employee or contractor of NASA,
or employee of such contractor prepares, di sminates, or
provides access to, any information pursuant to his employment
or contract with NASA, or his employment with su,r' contrnctor.

Requests for copies of this report should be referred to

National Aeronautics and Space Administration
Office of Scientific and Technical Information
Attention: AFSS-A
Washington, D. C. 20546
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INTRODUCTION

This report describes the work carried out under Contract NAS 3-6471
during the period March 1, 1966 to May 31, 1966 on the following two
subjects:

1. Fabrication of converters LC-7,-8, and -9.

2. Irradiation studies of thermionic materials.

Studies of other subjects of nuclear thermionic interest are being pursued
under Contract NAS 3-8504 concurrently with these two studies.
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I. FABRICATION OF CONVERTERS LC-7,-8, AND-9

(H. Horner, A. Weinberg)

1. 1. EMITTERS

1. 1. 1. LC-7 and LC-9 Emitters

Emitter blanks for the unfueled LC-7 and LC-9 converters were
machined, stress relieved at 1800 0 C for 1 hr, and outgassed at 20000 C
for 50 hr using an emitter outgassing fixture set up in the Mark VI con-
verter assembly stand. They were then assembled on molybdenum

deposition mandrels and plated with 0. 025 in. of vapor deposited tungsten.

After outgassing at 1800 0 C for 1 hr and machining the deposit to a 0.010-in.
thickness, the assemblies were again stress relieved at 1800 0 C for 1 hr.
Outgassing of the LC-7 emitter assembly at 20000C for 50 hr was initiated

after the molybdenum mandrel had been etched away.

1. 1. 2. LC-8 Emitter

The 90UC-10ZrC fuel slabs were prepared. Machining of the first
encapsulation of the emitter structure was initiated in preparation for the
removal of the molybdenum fuel slab simulation pieces.

1.2. REACTIVE METAL AND OTHER COMPONENTS

Machining of the niobium collectors, cesium lead tubes, and tantalum
transition piece blanks was completed. Degassing of the tantalum transition
piece blanks at 18000C was initiated using a fixture built specially for
outgassing reactive metal components.

Machining of the niobium and stainless steel collector heat sink com-

ponents was completed, and the parts were prepared for the initial assembly
brazing operations.

Copper cesium reservoir components were machined and prepared

for degassing at 700 0 C.
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II. PLUM BROOK IRRADIATION STUDIES

(J. Sleigh, W. Godsin)

Information from the post-test examination of the capsule-positioning-
mechanism (CPM) hardware is in the process of evaluation. There was

some evidence of debris in the primary system water, which could have
contributed to the problems associated with both the linear ball bushings
and the CPM. The galling of the CPM shaft to one end plate of the cylinder

was probably caused by the combination of metal particles and similar
materials rubbing on each other. The linear ball bushings may have trapped
debris in the 1800 turns in the races, causing scratches and subsequent
binding.

A letter has been transmitted to NASA recommending rebuilding the
CPM and the lower section of the V-tube. Shaft seals, chrome plating,
and filters are recommended for the hydraulic cylinder, while hydrostatic
bearings are recommended for the carriage, with two alternatives (Graphitar
bearing and linear ball bushing). The concept of hydrostatic bearings
nearly precludes the contamination of the bearing surfaces from foreign
matter, since the surfaces are continuously flushed with clean water.

Investigation of the discrepancy in the calculated and observed thermal
bond temperatures in the capsules has been continued. If the low thermal
emissivity of a polished Inconel surface and the tolerance of the helium and
argon gap sizes are taken into consideration, the calculated thermal bond
temperature agrees very closely with the observed value for the fuel pod
that contained the only believable high temperature thermocouple during
initial capsule operation. The calculations are now being extended to
establish the fuel temperature and fission power of each of the four fuel
pods.

A meeting of NASA and General Atomic personnel was held at General
Atomic, where the irradiation program was discussed as part of the entire
NASA thermionic program. Another meeting on the same subject has been
scheduled for early June at NASA Lewis Research Center.
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